Converting waste cooking oil into biofuel represents a three-win solution, dealing simultaneously with food security, pollution, and energy security. In this paper, we encode the policy documents of waste cooking oil refining biofuel in China based on content analysis, and explore the related policies from the two dimensions as basic policy tools and enterprises supply chain. Research indicates the weak institution coordination of policy issuing entities. Also, the findings show that tools of regulatory control and goal planning are overused. Policies of government procurement, outsourcing and biofuel consumption are relatively scarce. Generally, government focuses more on formulating policies from the strategic, administrative and regulatory aspects, while less on market-oriented initiatives as funding input and financial support.
Introduction
Waste cooking oil refers mainly to frying oil used at high temperatures, edible fat mixed in kitchen waste and oily waste water directly discharged into the sewer.
China is the large producer of waste cooking oil, with 500 million tons of waste cooking oil produced each year in the catering industry of large and medium cities. If the waste is improperly handled, it will pollute the cities, as well as flow back to the dining tables in case of weak government supervisory, profit-driven practices and lack of rapid test.
According to the statistics, China's waste cooking oil flowing back to the dining table amounts to 200-300 million tons, which poses a great health hazard to consumers [1] . Therefore disposal and reutilization of waste cooking oil is a long-term alarming problem in China.
As a solution of this problem, converting waste cooking oil into biofuel is a three-win alternative, 
Literature Review
The research work related to the policies waste oil refining biofuel can be categorized as follows:
Current situation of waste oil disposal or biofuel exploitation in China
Based on the discussion of waste oil management experience in Jiangsu environmental protection department, Yu presented the defects of laws and regulations, functional responsibility demarcation and information system during the process of waste oil disposal. Finally Yu proposed the raw material supply policies to strengthen supervision at the source, enhancing social surveillance and resource comprehensive exploitation [2] . Ni investigated the current status of kitchen waste recycling industrialization, suggesting that government should improve food waste processing and management system, consummate industrial chain and increase the compensation for recycling [3] . Through a thorough survey of kitchen waste management in Tianjin, China, Ji proved the necessity of strengthening government-led, market regulation and legal supervision in order to recycle the kitchen waste [4] .
Wu noted that incentives and construction of raw materials basis should be provided to reduce raw material costs [5] . Yang and Ni also attached importance to the development of biofuel. However, their findings proved that perfecting raw material system is an important measure for biodiesel 3 industrialization [6] . Compared with above studies, some researchers integrated the issues of waste oil disposal and biofuel industrialization effectively. For example, Li and Wang elaborated the importance and feasibility of utilizing waste oil refining biodiesel, and suggested that government should improve the regulations of purchasing waste oil, and introduce biofuel producing subsidies. Also, China should handle administrative licensing and approval procedures of environmental, firefighting, safe production, meteorology and quality control actively for non-edible animal and vegetable oil sectors and biodiesel companies [7] . Similar viewpoint with Li and Wang, Ji deemed that waste oil should be fully used for the biofuel industrialization. According to Ji's study, government subsidies are critical to the promotion of biodiesel development [8] . Not taking into account of government subsidies, Zhang and Ji offered policies of exerting bio-liquid fuel potential from the perspective of industrial management, supply chain incentives and adaptive capacity of resource and technology [9] and [10] . 
Waste oil as an energy resource in foreign countries
Tsai, Lin and Yeh presented an analysis of converting waste cooking oil into diesel in Taiwan, which especially focused on the environmental protection, economic and financial incentives [12] .
Alexey, Arthur and Peter investigated biofuel resources potential, and discrepancy between biofuel potential and actual development through a case-study in the Russian Omsk region. The reasons for this discrepancy can be found in the low policy and institutional priority given to non-fossil fuel exploitation and lack of market opportunities [13] .
Classifying individual countries into groups, Giovanni, possible for the member states to take measures favoring specific types of biofuels. Therefore, the states should provide the subsidies for raw material, production facilities and user incentives [19] .
Obviously, a certain amount of valuable research concerning the policies of waste cooking oil refining biofuel has been carried out. However, the policies directly related to waste oil refining biofuel are relatively scarce and mainly qualitative. Thus we employ content analysis, that is, collect and organize information source in standardized format, which can further be described and used for frequency statistics.
Method
Content analysis was initially proposed by 
X-Y Dimension analysis framework
Content analysis is started by selection of policy documents and construction of policy dimensions.
Documents of waste cooking oil disposal and biofuel
come from the Food Safety Quality website, and New and Renewable Energy website, respectively.
To ensure the reliability and representativeness of policy selection, it is necessary to filter the policy documents according to the following principles:
Firstly, issuing agencies are under the direct leadership of the State Council. Secondly, the documents manifest the governmental policies, including planning, opinions and measures, etc.
Whereas, the documents such as industry standards are exempted. Thirdly, although some polices merely involve into waste cooking oil or biofuel disposal instead of effectively integrating the two, these polices have certain guiding significance for producing biofuel with waste cooking oil. Therefore these indirect policy documents are also incorporated into the analysis, and finally we get 34 effective texts (see Table 1 ).
To construct policy dimensions, it is necessary to give considerations to the association among the horizontal and longitudinal policies, thus we employ two dimensions of X-Y to investigate policies of producing biofuel with waste cooking oil.
X dimension: basic policy tool
The The basic policy tool of X dimension locates at the fundamental layer of the policy system, indicating the basic element of policy tools. The policy effects can be realized by combining unit tool through inter-combination. Currently, the academia has not reached a consensus on classification of policy tools. Correspondingly, analyzing the policy tools from the perspective of value chain is extremely important.
Content analysis results
For a start, the content analysis unit of the policy tools Table 2 presents basic policy tools of waste cooking oil refining biofuel. The numbers of environment-typed policies rank the first, accounting for 71.64% of total policy provisions; followed by supply-typed tools, accounting for 25.37%.
Analysis on basic policy tools
Demand-typed policies have the least proportion 2.99%. As can be seen in Table 2 Thus, the demand-typed polices need improvement to stabilize the market.
Analysis on enterprise value chain
We make further analysis on the statistics of the basic policy tools from the perspective of value chain dimension (see Table 3 ). Table 4 ).
Conclusions
We analyze the policies of biofuel produced by waste cooking oil and draw following conclusions: 
